Empirical tests on the pricing of the Hang Seng index options. by Lee, Yiu Cho. & Chinese University of Hong Kong Graduate School. Division of Business Administration.
I 
EMPIRICAL TESTS ON THE PRICING OF THE 
HANG SENG INDEX OPTIONS 
by 
LEE YIU CHO 
MBA PROJECT REPORT 
Presented to 
The Graduate School 
In Partial Fulfilment 
of the Requirements for the Degree of 
MASTER OF BUSINESS ADMINISTRATION 
THREE-YEAR MBA PROGRAMME 
THE CHINESE UNIVERSITY OF HONG KONG 
May 1995 
\ 
统系馆書圖 \叙 \ 
_ 15 fB m 肩 




• V . 、 • 
APPROVAL 
Name : Lee Yiu Cho 
Degree : Master of Business Administration 
Title of Project : Empirical Tests on the Pricing of the 
Hang Seng Index Options 
Z ^ ^ ^ ^ 




I am pleased to acknowledge the help of many people in the evolution of this research 
paper. First, I would like to express my deep gratitude to my advisor, Dr Danial 
Cheung at the Chinese University of Hong Kong, who has provided me with 
constructive and valuable comments on my works. My appreciation is due, too, to my 
wife, Mable, for her assistance in the data entry process and her patience and support 
in the past several months when I spent a lot of time in the preparation of this paper. 
Lastly, I would also like to thank all those who have offered their assistance in the 
collection of various data. 




- … 、 
ABSTRACT 
This study attempts to examine the pricing of the Hang Seng Index Option and 
correlate the deviations between the theoretical and actual premiums with such factors 
like degree of in-the-money or out-of-the-money, actual premium level and transaction 
volume of the option. The results show that the theoretical premiums derived from the 
Black-Scholes option pricing model are pretty good predictors for actual premiums, 
except that the model tends to over-estimate Hang Seng Index Call Options. 
However, the theoretical premiums have relatively poor explaining power over the 
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The Hong Kong Future Exchange Limited started the trading of Hang Seng Index 
J. Option ("HSI Option") on 5 March 1993. The introduction of HSI Option adds 
.f! 
i, -
丨 further dimension for investors who wish to increase or decrease their risk exposure to 
the Hong Kong stock market. 
t 
Hong Kong stock market is traditionally well-known for its high volatility when 
comparing with other global major stock markets. Before the trading of HSI Option, 
fund managers and investors actively involved in risk management in the local stock 
market often made use of Hang Seng Index Futures ("HSI Future") and warrants (or 
stock short-selling recently) as their hedging tools. HSI Option gives them more 
flexibility to adjust their short and medium term risk exposures. Also, speculators have 
one more financial tool for them to take advantage of the volatile local stock market in 
addition to the existing choices. 
As a result, the popularity of HSI Option has been growing among market players 
since its introduction. For the year up to 16 December, total trading volume of HSI 
Option in 1994 reached 588,189 contracts, which is twice as much as that in 1993. 
Daily high transaction volume in 1994，recorded on 23 November 1994, was 8,949 
contracts, an increase of 46% as compared to that of 1993. 
〜 I , . . 
2 
I 
1994 — 1993 一％ change 
Total Volume 588,189 295,217 +99% 
Daily High Volume 8,949 6,127 + 4 6 % ” 
(Date) (23/11/94) (15/10/93) 
In view of the fact that more and more investors are interested in the trading of HSI 
Option and up to now, the limited number of studies published on the pricing of this 
index option, this research paper attempts to provide certain guidelines for investors by 
testing whether academic option pricing models can explain the price movement of the 
HSI Option and find out how the deviations between the actual and theoretical option 
premiums correlate with such factors like the degree of in-the-money or out-of-the-
money, the actual premium level and the transaction volume of the option. To achieve 
these, 12 months of data from September 1993 to August 1994 are analyzed. 
The rest of this paper is organized as follows : in Chapter 11, the HSI Option is briefly 
introduced. In Chapter HI, previous studies on this topic are reviewed. Methodology 
and data collection are discussed in Chapter IV. Empirical results are presented in 
Chapter V. Lastly, in Chapter VI, a conclusion will end this paper. 
’ J • 
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CHAPTER II 
THE HANG SENG INDEX OPTION 
The Hong Kong Futures Exchange Limited introduced the Hang Seng Index Option on 
5 March 1993. Call and put options are available, which give the option holders the 
right, but not the obligation, to long or short the Hang Seng Index at a specified level 
on or before a given future date. The material on HSI Option below is abstracted from 
a publicity published by HG Asia Limited. 
An option is denoted as follows : 
HSI Apr 6000 Call (Put) Option 
Type of option 
Strike price 
Expiry date 
This means that this option holder has the right to long (short) the Hang Seng Index at 
the strike level of 6,000 points on the expiry date of the option in April. The option 
holder will benefit if the Hang Seng Index is higher (lower) than the 6,000 level. 
The following specifications are applied to HSI Option contract: 
Underlying Index Hang Seng Index. 
\ 
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Contract Multiplier HKD50 per Index point. 
Contract Month Next 2 calendar months plus next 2 months from the 
following cycle : March, June, September, December. 
Trading Hours 10:00 -12:30 and 14:30 - 15:45 local Hong Kong time. 
Trading Method Open outcry in accordance with the Rules of the 
Exchange. 
Option Premium Option premium is quoted in whole Index points. 
Contract Value Option premium multiplied by the Contract Multiplier. 
Strike Prices Strike Prices shall be set at intervals of 100 Index points 
or other such intervals as may from time to time be 
determined by the Board in consultation with the 
Commission. The Exchange reserves the right to 
introduce new strike prices at any time. 
Exercise Style European Style options which may be exercised only on 
expiry date. 
Official Settlement Price The Official Settlement Price for HSI Option shall be a 
number, rounded down to the nearest whole number, 
declared by the Clearing House and shall be the average 
of the quotations of the Hang Seng Index at five (5) 
minuted intervals during the expiry date and compiled, 
computed and disseminated by HSI Services Ltd. 
Position Limits Nil. 
Minimum Fluctuation One Index point. 
Margin Requirement As set out in the Exchange Rules. 
The expiry date for options is the same as for futures, i.e. the second to the last 
business day of the contract month. This is the day the Clearing House of the Hong 
Kong Stock Exchange will calculate the official settlement price for both HSI Futures 
and HSI Options. 
, 5 
HSI Options are cash-settled contracts of difference. When the option is exercised, the 
holder of the option will receive the cash equivalent of the difference between the -. _ ^ 
strike price and the o伍cial settlement price. 
Investors will not have to decide whether to exercise the options as all call options 
with strike prices below the official settlement price of the index and all put options 
with strike prices above the official settlement price will be exercised automatically. 
I * 
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LITERATURE REVIEW 
A number of research papers have published similar empirical tests on the pricing of 
index options in other countries. They have all shown that there are differences 
between the actual observed option prices and the theoretical values obtained with 
option pricing models. 
Macbeth and Merville (1979) conducted a descriptive analysis on how market prices of . 
stock call options compare with prices predicted by the Black-Scholes option pricing 
model (ItB-S model"). They reported that the B-S model on average underprices in-
the-money options and the extent to which the B-S model underprices increases with 
" the extent to which the option is in-the~money- and decreases as the time of expiration 
decreases. The results are "exactly opposite to those reported by Black (1975). 
Sheikh (1991) examined the pricing of ~&P 100 calls. It is reported" that market prices 
of S&P 100 calls differ systematically from B-S values. The biases in B-S model prices 
. 
correspond to biases that if market prices incorporate a stochastically changing 
volatility of the index. 
Toshino (1992) studied the pricing of Nikkei stock' index option market using B-S 
model. He found that premiums on American puts are generally higher that the 
theoretical premiums derived from the B-S model, which assumes European options. 
/ 
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Also, theoretical premiums based on B-S model are very sensitive to the kind of 
volatilities. Aggreg~te market implied volatilities are superior to historical volatility. 
Finally, theoretical premiums have relatively poor explaining powers for actual 
premiums in the case of "deep" options, low premium options, small-volume options 
and short-term options. 
In Hong Kong, since HSI Option is still a new product with only 2 years' trading . 
history, no published study on the pricing of the option is available for reference. 
Hence, 3 studies on HSI Future and currency warrants and options traded in Hong 
Kong were reviewed , in order to gain insight on the techniques and limitations of 
performing empirical tests under the Hong Kong environment and observe the price 
movement pattern of those negotiable instruments. It is expected that the behaviour of 
HSI Option prices may be similar to that of the local index futures and currency 
warrants and options. 
Yau et al (1990) studied the behaviour ofRSI Future prices in Hong Kong before and 
after the market crash in 1987 using cost-of-carry model to evaluate the futures 
contracts. Results show that positive mispricing did exist in HSI Future market before 
the crash possibly due to ·the unfamiliarity of the new markets in that period and the 
excess demand for the HSI Future contracts as a result of the bullish speculation. 
However, after the crash, the HSI Future prices seem to be more aligned with the cash 
market since investors have become more cautious and less over-optimistic about the 
extended bull market. 
Lee (1992) in hisMBA dissertation has tested the pricing of the foreign exchange 
currency warrants and options in Hong Kong using Black-Scholes formula. He found 
that annual historical volatility should be based on the number of trading days in a year 
instead of the number of calendar days. The 258-day volatility call options experiences 
100% underpricing sinc~ the domestic currency (USS) is a discount currency, while the 
I 
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365-day volatility causes some overpricing indicating its upward bias in estimation. 
This result is also true in the case of put options. 
Tang’ Mak and Choi (1992) investigated the interrelationship between the HSI Future 
contracts traded in Hong Kong and the underlying Hang Seng Index. Casual 
relationships between the variables were studied using the VAR technique Granger's 
definition of causality (1969) and Hsiao's operational test (1981). The statistical tests 
were further strengthened by the full-information maximum-likelihood method. The 
empirical tests show that index futures prices cause cash index prices to change before 
the market cash in 1987 but vice versa. The results provide evidence that index future 
prices seem to be the leading indicator for the stock market and support the wait-to-
trade hypothesis, which argues that it takes time to trade the basket of the spot index 
while index futures prices respond faster to the news and jump to the equilibrium. 
» 
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CHAPTER IV 
METHODOLOGY & DATA COLLECTION 
Methodology 
The method adopted in this research paper is basically identical to Toshino's. The 
Black-Scholes option pricing model is used to obtain benchmark option premiums to 
compare with the actual observed premiums. 
The Black-Scholes Model 
Fisher Black and Myron Scholes were the first to provide a closed form solution for 
the valuation of European calls in 1973, known as the Black-Scholes Model. The B-S 
formulas for calculating the call and put option are as follows : 
C = S • N(di) - X c-"^  • N(d2) 
. P = X e-*^  • N(-d2) - S • N(-di) 
where di = {In(S/X) + (r + a2/2)t) / {a • Vt} 
d2= di-a-Vt 
C is the value of the call option 
P is the value of the put option 
S is the price of the underlying asset 
1 0 
X is the strike price 
t is the time to maturity 
r is the riskfree interest rate 
cy2 is the variance rate (or volatility) for the underlying asset 
N(di) is the cumulative normal density function evaluated at d^  
Hence, the option price depends on the underlying asset price, strike price of the 
option, time to maturity, interest rate and volatility of the asset. To derive the model. 
Black and Scholes have made the following assumptions : 
1. The stock will pay no dividends until after the expiration date. 
2. Both the interest rate and volatility of the stock are constant. 
3. The stock price is continuous, meaning that there is no sudden jump in price. 
4. There is no transaction cost or tax. 
5. The option can be exercised only on maturity date (i.e. European option). 
6. The underlying stock can be sold short without penalty. 
7. The distribution of returns on the underlying stock is log-normal. 
B-S model is chosen in this study to calculate the theoretical premiums despite its 
limitations based on the following reasons : 
1. B-S model is the most basic and widely accepted option pricing model. 
2. HSI Option is European style option, which may be only exercised on the expiry 
date. This makes B-S model suitable for estimating HSI Option premium. 
3. B-S model assumes that the variance rate of the underlying asset is constant. 
Macbeth and Merville (1979) found that on any given day, different market prices 
of options written on the same underlying asset yield different values of variance 
1 1 
and that these implied variance rates, for the same option, change through time. 
However, their results indicate that the differences are systematically related the 
difference between the price of the underlying asset, the exercise price and time to 
maturity. Under certain assumptions, these can be translated into systematic 
differences between observed option prices and B-S model predicted prices. 
4. As the pricing of HSI Option is based upon the HSI Future, which is not entitled to 
dividends, the use of dividends is not required in pricing HSI Option. This 
property of HSI Option complies with the assumption on dividend payment in the 
B-S model. 
5. The HSI Future can be either long or short in the future market without any 
penalty. 
From previous various examinations on the model, even with the relaxation of some 
assumptions, such as the transaction cost and constant volatility, the B-S model has 
been found to be a good predictor of option prices. 
Data Collection 
Since intra-day transaction data are not available, daily closing data of HSI Future and 
HSI Option from 1 September 1993 to 26 August 1994 are collected for option 
premium calculation. Since option trading in the Hong Kong option market has been 
mainly on short-term basis, current month HSI Option contracts are thus used here for 
comparison purpose. Closing prices of HSI Future and HSI Option are obtained from 
the Hong Kong Economic Journal. 
The entire period comprises 237 trading days, excluding the monthly option settlement 
day when option prices are often abnormally volatile and only zero closing values are 
\ 
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listed in the newspaper for current month options upon settlement, i.e. last trading 
prices are not available. Only those options which are actually traded on the day are 
counted, those with quoted prices but not actually traded (i.e. zero daily transaction 
volume) are discarded. Accounting for these, the number of samples are 2,387 for 
calls and 2,259 for puts. 
The period is further divided into 2 sub-periods for analysis : from 1 September, 1993 
to 4 January, 1994 (comprising 72 trading days), when the Hang Seng Index climbed 
from 7,542 points to its record high of 12,201 points (a gain of 62% in just 4 months) 
and from 5 January, 1994 to 27 April, 1994 (comprising 84 trading days), when the 
index experienced a downward adjustment from its peak to a low of 9,113 points on 
27 April, 1994 (a loss of 25% in the following 4 months). 
Apart from the future and option closing prices, out of the other 4 parameters in the B-
S model, the strike price and term to maturity are known. The Hong Kong Interbank 
Offer Rates ("HffiOR") for the Hong Kong dollar deposits is used (Yau et al, 1990) as 
the interest rate. HIBOR is the average of such offer rates quoted by major banks for 
deposits in the Hong Kong interbank market at or about 11:00 a.m. and are obtained 
from the Hong Kong Economic Journal. 
Regarding the last but the most critical parameter : volatility of the underlying asset, 
both the historical and implied volatilities are used in this study. 100-day historical 
volatility is obtained from Bloomberg Financial Services. Implied volatility is available 
in the Hong Kong Economic Journal. 
For reference purpose, the transaction cost of trading HSI Option includes broker's 
commission, trading fees and exercise fees : 
、 
13 
Commission* HKD300.00 per contract 
Trading Fees* 
Exchange Fee HKD19.00 per contract per side 
SFC Levy HKD5.00 per contract per side 
Compensation Fund Levy HKD 1.00 per contract per side 
Special Levy HKDIO.OO per contract per side 
Exercise Fees HKD 100 per contract, if option is 
exercised. 
* Round-trip trading 
Data Manipulation 
After the collection of the data, the variables including striking prices, term to 
maturity, interest rates, closing HSI Future prices and volatilities on day "n" (implied 
volatilities estimated on day "n-l", since the volatilities are only known only after the 
market closes, the volatilities of the previous trading day are used instead) are input 
into the B-S model formula installed in the Excel spreadsheet for calculation. The 
following types of analysis are then conducted : 
1. Compare the theoretical and actual HSI Option premiums (including both calls and 
puts) for the period from 1 September 1993 to 26 August 1994. Focus will be put 
on the explaining power of the theoretical premiums obtained with the B-S model 
on the actual premiums. 
2. Repeat the above analysis for 2 sub-periods, from 1 September 1993 to 4 January 
1994 and from 5 January 1994 to 27 April 1994. This is to examine the ability of 
1 4 
the B-S model to predict option premiums in climbing market and downward 
adjusting market. 
3. Correlate the deviations between the theoretical and actual premiums with factors 
such as the degree of in-the-money or out-of-the-money, actual premium level and 
trading volume. 
Limitation of the Data 
There are a number of limitations in the data base which may affect the result of the 
analysis: 
1. Unavailability of Closing Data 
The daily closing future and option prices on 9 February 1994 are not available. 9 
February was the last trading day before the Chinese New Year holidays in 1994. 
Since turnover is usually thin before long holidays, it is expected that the effect on 
the final result is not serious. 
2. Unavailability of Implied Volatility 
In obtaining the theoretical premiums based on implied volatilities, as explained 
above, the previous day's implied volatilities are input into the B-S model for 
calculation. In certain cases, the implied volatility for a particular option is not 
available in the Hong Kong Economic Journal simply because that option is not 
listed for trade on the previous day. Therefore, the number of option samples 
based on implied volatilities is less than that based on historical volatilities. 
However, the difference is not substantial. 
15 
3. Difference Degree of Accuracy of Volatilities 
The hiistorical volatilities obtained from the Bloomberg Financial Services are up to 
4 decimal places, while the implied volatilities obtained from the Hong Kong 
Economic Journal are only up to 2 decimal places. 
4. Non-synchronization of Data 
Since the data is not obtained at the same time of the day, there may exist a 
problem that the last option trade occurred before the closing time of the 
underlying HSI Future market. This time-lag problem may become more serious 
on the day when the trading volume of the option is thin or the HSI Future market 
is volatile. Another variable, HIBOR, which is fixed daily at 11:00 am or more 





General Trading Pattern 
Before discussing the empirical results of the study, some observed trading patterns of 
the HSI Option are presented below for reference : 
1. Option investors in Hong Kong prefer to trade out-of-the-money options. As can 
be seen from the table below, out of the total 304,291 contracts traded in the 
sample period, nearly 80% of them are out-of-the-money options. It may be due to 
the lower premiums involved. 
Out-of-the-money 
Total Volume Contracts % of total 
Call Options 160,050 125,759 78.6 
Put Options 144,241 115,968 80.4 
Total 304,291 241,727 79.4 
2. Option investors in Hong Kong prefers call to put options. In the sample period, 
total number of call option contracts traded is 11% more than the number of put 
option contracts. This may be owing to the tendency of local individual investors 
and speculators to earn money in rising market. 
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Comparison of Actual and Theoretical Premiums 
In this test, the theoretical premiums obtained with the B-S model are compared 
directly with the actual premiums to examine the ability of the model to predict the 
HSI Option price movement. The results based on historical volatility ("HV") and 
implied volatility ("IV") are presented below. 
Linear regression technique is used to achieve the above objective and the following 
equations are estimated: 
CA = a + b X cm 
pA = a + b X pm 
where CA = Actual Call Premium 
cm = Theoretical Call Premium from B-S model 
pA = Actual Put Premium 
pm = Theoretical Put Premium from B-S model 
The results are as follows : 
For Call Option 
1. Historical Volatility 
CA = 18.3688 + 1.0022 cm (r2 = 0.9714) 
2. Implied Volatility 
CA = -8.943 + 0.9898 cm (R2 = 0.9935) 
For Put Option 
1. Historical Volatility 
pA = 28.8839+ 1.0217 pm (R2 = 0.9777) 
18 
2. Implied Volatility 
pA = -2.0754+1.0092 pm (r2 = 0.9937) 
. ^ > 
r2 is the coefficient of determination, which is the proportion of the squared errors 
that the regression equation can explain, or eliminate, when we use the equation as the 
predictor. The closer of the r2 to 1, the better the explaining power of the equation. 
From the above results and referring to Chart 1-4, it can be seen that the theoretical 
premiums are pretty good predictors for the actual HSI Option prices. There is a 
strong positive relationship between the theoretical and the actual premiums with the 
r2 of the regression equations range from 0.9714 to 0.9937. 
These results are even better than that in Toshino's paper. In his testing of the Nikkei 
Stock Index Options, the r2 of the regression equations only range from 0.92 to 0.96. 
f 
By looking more closely into the results, the following characteristics are observed : 
1. The B-S model tends to over-estimate the call options, however, this is not 
observed in the case of put options (based on implied volatilities). 
Total no of Over-estimated % Under-estimated % 
options , Options Options 
Call Options 2,344 1,830 78 ^ 22 
Put Options 2,179 1,130 52 1,049 48 
The result above is contradictory to Toshino's findings, who observed that 
theoretical put values under-estimate actual put premiums and there is no over-
estimation of call premiums. 
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This may due to fact that Hang Seng Index Put Options are European style 
options, rather than American options as in the case of Nikkei Put Options. As 
for the over-estimation of call premiums, local investors have been more 
concentrated on trading call options (the opposite in Japan), which may lead to 
the excessive premiums requested by call option sellers. 
2. The B-S model based on implied volatility has a better explaining power than that 
based on historical volatility, which is reflected from the higher r2. 
R2 
Call(HV) 0.9714 
Call (IV) 0.9898 
Put(HV) 0.9777 
Put (IV) 0.9937 
This result can also be verified through the relatively wider dispersion of the 
theoretical premiums from the 45-degree line in Chart 1 and Chart 3 (based on 
historical volatilities, HV), when compared to those in Chart 2 and Chart 4 (based 
on implied volatilities, IV). 
3. The B-S model is stronger in predicting high-priced premium options and poorer 
in low-priced premium options. 
Analysis for 2 Sub-periods 
As mentioned in Chapter I, the entire sample period will be divided into 2 sub-periods, 
i.e. from 1 September 1993 to 4 January 1994 and from 5 January 1994 to 27 April 
1994, for further analysis. 
I 
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The major factor differentiating these 2 sub-periods is that the Hang Seng Index has 
remained bullish in the first period and hit the record high on 4 January 1994. In the 
second period, the Hang Seng Index declined quite sharply and experienced a relatively 
large fluctuation. 
The same approach used in examining the entire period is adopted here. Regression 
equations are obtained for the 2 sub-periods based on historical volatility and implied 
volatility respectively. 
Using the same notations as above, the results are as follows : 
1. From 1 September 1993 to 4 January 1994 
For Call Option 
i. Historical Volatility 
CA = 39.4538 + 0.9899 Cm (R2 = 0.9853) 
ii. Implied Volatility 
CA = -9.322 + 0.9998 Cm (r2 = 0.9961) 
For Put Option 
i. Historical Volatility 
pA = 37.4263 + 1.0757 pm (r2 = 0.9405) 
ii. Implied Volatility 
pA = 1.5519 + 0.9932 pm (r2 = 0.9783) 
, / \ 、 . •• _ 、 、 ， 
I 
21 
2. From 5 January 1994 to 27 April 1994 
For Call Option 
i. Historical Volatility 
CA = 28.1838 + 0.0274 Cm (r2 = 0.9716) 
ii. Implied Volatility 
CA = -4.4651 +0.9732 cm (r2 = 0.9888) 
For Put Option 
i. Historical Volatility 
pA = 43.4905 + 1.0218 pm (r2 = 0.9867) 
ii. Implied Volatility 
pA = -3.9339+ 1.0102 pm (r2 = 0.9944) 
From the above results and referring to Chart 5-12, the following can be observed : 
1. Same as the result for the entire sample period, the B-S model based on implied 
volatility has a better explaining power than that based on historical volatility in 
both sub-periods. 
I 1 
(R2, Call) HV IV (R2，Put) HV IV 
I 1st Period 0.9853 0.9961 1st Period 0.9405 0.9783 
12nd Period 0.9716 0.9888 || 2nd Period 0.9867 0.9944 
2. In the bullish market (i.e. from 1 September 1993 to 4 January 1994 or the 1st 
period in the above table), the B-S model, whether based on historical or implied 
volatility, has a better predicting power on HSI call options. In the declining 
market (i.e. from 5 January 1994 to 27 April 1994 or the 2nd period in the above 
22 
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table), the B-S model has a stronger explaining power over the put option price 
movement. 
This result is exactly contrast to that obtained by Toshino, who observed that the 
explaining power of theoretical put premiums declined sharply in a declining 
market in the Nikkei Index Option market. However, in Toshino's test, only the 
time value of the option was used in his analysis, while in this paper, both the 
intrinsic value and the time of an option are included in the calculation. 
3. In the bullish market, B-S model tends to over-estimate HSI call options and 
under-estimate the put options. In the bearish market, B-S model over-estimates 
both kinds of option. This result is also not consistent with Toshino's. 
Correlation Between Deviations and Variables 
In addition to the examination of B-S model's ability to predict the HSI Option price 
movement, we are now going to investigate the relationship between the deviations 
(between theoretical premiums obtained with B-S model and actual premiums) and 
those factors like the degree of in-the-money or out-of-the-money, the actual premium 
level and the transaction volume of the options. 
The Degree of in-the-money or out-of-the-money 
As mentioned in Toshino's paper, there are 2 contradictory results on this aspect. 
Black in 1975 claimed that the B-S model over-estimates in-the-money option 
premiums and under-estimates out-of-the-money options. On the other hand, Macbeth 
and Macville in 1979 has observed the opposite result in their study. 
b 
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In Toshino's paper, he found that the results from the testing of the Nikkei Index -、一 ^ 
Option generally conform to Black's findings, i.e. over-estimates near-the-money call 
premiums and under-estimates out-of-the-money put premiums. 
According to our study on HSI Option, the B-S model tends to over-estimate near-
the-money and out-of-the-money call options (see Chart 13) but there is no clear 
implication on whether the put options are over or under-estimated (see Chart 14). If 
we look into the exact figure, over-estimated out-of-the-money call options account 
for over 55% of the total call options traded in the entire sample period (88,683 
contracts vs a total of 160,050 contracts). In the case of put option, out of the total 
115,698 (or over 80% of the total number of put option contracts) out-of-the-money 
put option contracts, 61,934 (or 43% of the total) are over-estimated and 54,034 (or 
37% of the total) are under-estimated. 
In general, the deeper the degree of in-the-money or out-of-the-money, the greater the 
deviations from the actual premiums. As explained by Toshino, this is due to the 
tendency of option traders to trade on near-the-money option. 
Actual Premium Level 
Referring to Toshino's result, the deviations of the theoretical premiums are expected 
to be larger for low-priced options due to the 5-Yen minimum interval quotation for 
Nikkei Index Option. For HSI Option, the minimum quotation interval is 1 point. 
Hence, a 0.1 point difference in pricing the option would mean a 10% deviation for an 
option priced at 1 point but only 0,2% when the option is priced at 50 points. 
- 1 . . , ‘ 
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As can be seen from Chart 15 and 16, the above phenomenon is quite obvious for both 
call and put options. Wider dispersion from the zero line is seen when the actual 
premium price are below 200 points. 
However, when we try to find out the correlation coefficient (correlation coefficient, p, 
is a measure of the degree and direction of linear association between two random 
variables. It is a dimensionless quantity that may take any value between 1 and -1) 
between the actual premium and the degree of deviation, a contradictory result is 
obtained: 
1 r 1 
9l 9l 
Call Premium -0.00875 -0.2494 
Put Premium 0.00587 -0.1644 
If p is equal to zero for two variables, then the variables are uncorrelated and there is 
no linear association between them. Since the deviations may be either positive or 
negative, the difference between pi and p2 is that absolute values of deviations are 
used to obtain p2 for the two variables in order to avoid the positive and negative 
deviations offsetting each other. 
It seems that in the case of pi, there is no significant correlation relationship between 
the actual premium level and the degree of deviation as concluded from the charts. 
There is even a minor positive correlation in the case of put premium. As for p2, 
minor negative correlation is found between the two variables. 
25 
Transaction Volume 
The general conclusion on this issue is that large-volume issues are expected to have a 
lower deviations due to the higher competitive pricing environment in large-volume 
options. 
As can be seen from Chart 17 and 18, the deviations obviously are greater with daily 
transaction volume below 200 contracts, i.e. the transaction volume and the deviations 
should have a negative correlation. 
However, same as the case of actual premium level, the result is contradictory in terms 
of correlation coefficient: 
2l 9l 
Call Premium 0.03807 0.02498 
Put Premium -0.06155 0.01148 
pi and p2 carry the same definition as that in above. According to the "close to zero" 
pi and p2, there is no significant correlation between the transaction volume and the 
deviations of the premiums. The coefficients even indicate that there may exist a 
positive correlation between the two variables, which is contrast to the result 





This paper presented some empirical results on the pricing of the Hang Seng Index 
Option, which is currently the territory's only index option. The major objective of this 
study was to test whether an academic option pricing model is able to satisfactorily 
explain and predict the option price movement. Closing data from September 1993 to 
August 1994 were analyzed. 
Black-Scholes model was used to derive the theoretical premiums for comparison 
purpose. This model was chosen since it is commonly regarded as the most widely 
accepted option pricing model. In addition, the Hang Seng Index Option complies 
with certain critical assumptions under the model such as the option should be 
European style, pricing of the option is not dividend dependable and the option can be 
sold short without penalty. 
Firstly, linear regression equations were used to determine the theoretical premiums' 
ability to predict option price movement within the sample period. Secondly, the 
sample period was divided into 2 sub-periods to examine the explaining power of the 
model in bullish and bearish market. Lastly, the deviations between the theoretical and 
actual premiums were correlated with such factors such as the degree of in-the-money 
or out-of-the-money of the option, the actual premium level and transaction volume. 
I 
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The results of this study are in part consistent with the findings in previous studies but 
some portions give contradictory outcomes. Major results are summarized below : 
1. The theoretical premiums derived from the Black-Scholes model are pretty good 
predictors for actual premiums. In general, the theoretical premiums based on 
implied volatilities have a greater explaining power for actual premiums than that 
based on historical volatilities. 
2. The model tends to over-estimate call options in the sample period but this is not 
observed in the case of put options. This result is contradictory to that of Toshino 
in his testing of the Nikkei Stock Index Option. 
This may due to the fact that the Hang Seng Index Put Option is European style 
option, whereas the Nikkei Put Option is American style option. Also, local 
investors prefer call to put options (this is opposite in Japan), which may lead to 
the excessive premiums demanded by sellers of call option. 
3. From the 2 sub-periods analysis, in the bullish market, the theoretical premiums 
have a greater explaining power for actual call premiums. In the bearish market, 
the pricing model predicts better the put option price movement. 
4. In the bullish market, the model tends to over-estimate call options and under-
estimate put options. In the bearish market, the theoretical premiums over-
estimate both options. 
5. The deviations between theoretical and actual premiums are relatively large for 
out-of-the-money call options, low-premium and low-volume options. 
Nevertheless, the correlation coefficients only show an insignificant relationship 
between these factors and the deviations. 
28 
As the closing of this research paper, based on these results, I try to suggest certain 
guidelines for option investors who would like to use Black-Scholes model as the 
benchmark for HSI Option trading : 
1. Investors should use the model based on implied volatility since it is superior to the 
historical volatility. 
2. Investors should use the model to predict call premiums in the bullish market and 
put premiums in the bearish market. 
3. Investors should pay attention that the model tends to over-estimate call premiums. 
4. Finally, investors should avoid using the model when trading deep out-of-the-
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